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Part /
DESCRIPTION OF COMPRESSORS TYPE 3KIlu

1. PURPOSE AND PRINCIPAL SPECIFICATIONS

The type DKI10 motor-driven compressor is designed to cos
ess air up to a pressure of 400 kg/sq.cm. The whol
omprises a compressor. tyvpe 3KI10-1. and an elec :
ounted on a common bed plate and coupled by means of a ile-
Xible coupling. The compressors are manufactured in two inodi-
§ications which differ in (a) electric equipment. ib) bed piates,
f{c) sleeves to couple the shafts.

Specifications of the motor-driven compressors are given in

able 1:
o . Tabio i

Specifications of Motor-Driven Compressors

H OQutpui. i min Power consumed. kW

|

i
Rated ©

Type of elect- | speed of | Cur- E

: CCmpresse

Tic motor < J,”a;: °r rent

. p.m.

willl counicr-pressure with counter-pressure

400 Kgosg. em

=
= =
= =
= =

R MIT 39,5, 25 1330 d. c. i at least { at least }not over|not over
S R 180 0.0 u8 5
e\h.&-102—5‘ 975 | d.c. i at least | at least [ not over|not over

: i 13.0 7.5 55 60

mpressor is of a piston-type, V-design, four-stage. cross-
. _version. Functions of the. Ist stage are per-
linders; the same’is the case with the 2nd stage.

00 mm.
m .
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;stemn of compressor moving parts is of a
irculation type. S
£ is"of ‘a lorced-feed type. Cooling is citect-
or fresh water.
isiof-a vortex type.
driven directly by an electric motor through
ipling. The direction of rotation is clockwise
om the electric motor end).
ioris ‘and weight of the motor-driven compres-
able 2. -
: Table 2
1ensions and Weight Data
. Type of comprussur
3K10-1M ANTS I
1850 1710
o 880 §%0
surface . (under 1236 1360 1312
d_plate ‘up to top
kg (compressor 2220 1500
mounted on
ge . panel - with ;
nd-extension elec- ‘
compres- net over not over ‘
mounted 2270 1:.50 i
]
. I
501 '”c'qmprre§ses' atmospheric air in four stages in
sion._Aiz is- sucked 1;1 through a silencer and suction re-
s. ‘The "silencer: is- intended to ‘damp suction noise. It is
- ounted on ‘the’ Ist-stage .cooler. The suction receivers are
,mOF_"{;;ed on the 1st- and 2nd-stage cylinders.
i we]ge-(?%]sn?er»fope;ates as'an acoustic [ilter and is essentially
vities whi i?". of an oval ¢ross-section having three resonant ca-
nents ‘i ltch are designed so ' as_to damp most intensive compo- .
o e air suction noise. Gas-dynamic losses in the silen- =
. - :
. PR
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re-but'negligible and, Iy fact, exert no
utput capacity. ) )
onsists ‘of two chambers situated in

ers“¢ and 23. The 2nd-stage system con-
mibers situated it ‘the middle portion of
he-3rd- and 4th-stage systems consist of
uated in cylinders 2/ and 9 respectively.
2 is of a welded box-like structure.
the ‘crankcase. there are fixed cylinders
ows, at an angle of 60°.

ylinders 2/ and. 9 are fastened by
s2anid 2nd stage cylinders 4 and 23 and
lereof. Forged'covers 20 and /0 of the
nders: are fixed to the top ends of these
of studs.
ssor cylinder chambers are furnished with wa-
] ater can circulate. The top portion of
er-is fitted with ten suction val-
| s fitted with nine 1st-stage deli-

6; i is the case with the 4th-stage cylin-
he‘middle portio feach Ist- and 2nd-stage cylinder is
vith four suction valves 25 and four delivery valves 6 of

the “3rd-stage cvlinder cover 20 are two suction
delivery vaives 7. In the 4th-stage cvlinder
ot valves 38 and iwo delivery valves 39.
elf-acting disc type.

roller:bearings mounted in the
journal there are joined
rings fitted with babbited

] eans of wrist pins 30, which are prevented
dinal d placgmgnﬂwith the help of plugs 3/. The

are joined with the ]st- and 2nd-stage

é [ s age. the compressor is
he'1st-, 2nd-. 3rd: and 4th-stage coalers[.) The Ist-

coolers are- of a tubular type; the 3rd- and 4th-
l;g‘aécoﬂed. Thle 2nd-. 3rdh~ and 4th-stage coolers 73
@ common housing. while the Ist.stnpe cooler /¢

2 separate one- The 2nd-. 3rd- and {th-stage cgol(:rs f:;us-
is snufm:d between the cylinder banks and is fixed to fiol-
Y:.means of studs, which holders are fastened to the

S
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crankcase brackets. The Ist-stage cooler housing is iixed by
means of studs to the 2nd-. 3rd- and 4th-stage coolers housing.
To cool oil circulating in the closed system serves a cooler 36
mounted on the front wall (when viewing from the pumps cndy
of the crankcase pan. In the oil cooler housing there is built-in
an oil filter 37, which serves for a coarse cleaning oi the oil.
Cooling -of air and oil in coolers /3, /4 and 36 is ciiccted my
sea water delivered by voriex pump 42 mounied on ti iission
cover 40. The pump is driven by the crankshait through
gear 33. .
The surfaces which are in contact with sea water Vi
corrosive coating made by electro-plating or varni 4
same purpose protectors are provided in all cviinde Sty i
cooler and water pump housing.
The lubrication system of the compressor movi
icrank gear) is of a forced-feed, closed circulation type.
Oil feed is accomplished by means ol gear pump 4/ mounted
on transmission-cover 40. The pump is driven by the crankshait
through skew gear 373, ’ .
The lIsti-stage cviinders and pistons are lubricated with oii 2
coming Irom 2nd-stage cylinder chan:bers as well as with the
air vapours sucked out of the crankcase through a special pipe. B
oil catcher and two lIst-stage suction valves (one suction valve
per cviinder row). ;
The 2nd-stage cylinders and pistons are lubricated with the
oil splashed by the compressor crank gear. x
The 3rd- and 4th-stage cylinders and pistons are lubricated
withh oil carried with the air drawn from the 2nd- and 3rd-stage
cvlinders, respectively.
Al the compressor stages are furnished with saiety valves
to prevent an infinite pressure rise, should the compressor be
oul of order. The Ist-stage safety valve 28 is mounted on the
cooler of the sanie stage. The 2nd- and 3rd-stage safety valves 18
and /] are iitted in special seats above the 3rd- and 4th-stage
suction  valves, respectively. in the cyviinder covers ol these 3
stages. i
The 4th-stage safety valve & is mounted in a special seat of
the 4ili-stage water-and-oil separator.
To protect the body oi the 2nd-. 3rd- and 4th-stage cooler
against breakdown should compressed air peneirate into the
water jacket spacey there is a rubber membrane placed in the
body of the 2nd-. 3rd- and 4th-stage coolers housing.
To c¢lean the cooled air of steam and oil vapour condensate
the compressor is provided with the Ist- and 4th-stage watler-
and-oil separaters 34 and 3 fixed to the crankease.
The compressor operates as follows. When the piston travels
downward, vacuum is created in the Ist-stage cyvlinder. The at-
6
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-fnospher-ic pressure makes the !st-s{age suction \'_al\. ¢ 7 ‘u';‘m;:.
the. atmospheric air starts to come into the cylinder. \\“,ui
piston ‘gets to its lowest dead point the suction cycle is o
soon -as the piston starts ils upward motion, the suctio: e
‘pet closed and the air in the cylinder is subjected to conps
. isign: which is accomipanied by a rise of its temperature _
the ‘pressure inside the cylinder gets somcewhat higher than thas
“after.delivery valves 16, the latter open automatically. 4
7 A further upward travel of the piston will force the air ot
of the cylinder through delivery valves [6 infto the Iststaw
" cooler. Compression of air in the 2nd-, 3rd- and Hh-stage evii
ders makes a similar picture. An upward travel of the piston ve
ults in sucking of air into the 2nd-stage chamber. while @ dowsn
rd motion of the piston makes the air compressed. A compicte
¢le of air compression in each cylinder. i. ¢. suction. comproes:
sion and discharge is performed during one revolution ol tin
“crankshaft.
<+ On-leaving the cylinders the compressed air is cocled in
coolers of respective stages.
. 'After passing through the Isi- and dth-stage coolers the uir
-proceeds into the water-and-oil separators of the respective sta-
~ges where water steam condensate and oil are removed. Out o
‘the 4th-stage water-and-oil separator the air is forced into air
storage bottles.

A more detailed picture of the order of air passage through
cylinders, coolers aind water-and-oil separators is given in the
-elementary diagram of the compressor (Album of Drawings.
Sheet 37).
=i-Pressures.of the air, water and oil are controlled by means
~of -pressure gauges mounted on a remote-type panel (sce Album
“oi Drawings, Sheet 34).

Pressure gauge readings for each stage are to be within
limits indicated in Table 3, provided the compressor operatcs
normally under rated load and .the cooling waler temperature
is riot over 30°C.

Tabile 3

Pressure in Compressor Stages

’ Pressure, Ky s cm
Stage i with countei-pressure atter 4ih stagre

i ¥ kg sgoem i 200 kg 'sq. ony
1st 38 to 5.0 36 to 4.8 .
2nd 24 to 32 22 1o 27
3rd 100 to 115 80 to 95

7
i
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TON OF MAIN ASSEMBLIES
CRANKCASE - !
bum_of‘Drawings, Sheets 35 and 1)
ents: 2 d steel box with openings in its
niclined flanges §0. To fix the crankcase
serve two feet 56 welded to the side ani £
Openings A have removable covers 54 and are designed ior 3
bling and inspecting the lower bearings of ‘
Openings: 5 .and B in supports 52 and 3 {
le “inounting the crankshaft bearings in b
1 nge 51 'on.the end wall at the side opposite to the ;
compressor “drive end is transmission cover 40 with water and
oil .eed. pumps.. mounted: thereon. The .seat for the crankshait
bearing is fixed: to support 53 at the drive end. Inclined flange 50
has a threaded  hole I for a: pipe which' serves: to suck .the air
with suspended’ oil: in it from-the crankcase through: an oil cat-
cher:into the ist-stage cylinder... .~ . .~ . . - . )
To plates 57 welded o the crankcase bottom there is fixed 2
pan. which. serves:as. an.oil:collectot. In the crankcase -bottom
thereis a hole [ for oil to flow out of the ase. ir 1€ -pan
The hole is fitted with:screen 2 )
To the end walls of ‘the-
49 serving for the compressor
Bracket ribs 48 serve ‘as:suppor:
case or the whole of t
cess of its handling.
~ Either end wall 47 has threade
the Ist- and 4th-stage water-and:
Two cyvlinders ol the ist-:
crankcase. These cylinders are’centé
ges 50 by means of the 2nd-stage liners
The joint between the cylinders and cran
2 gasket of drailing paper.
Ist- AND 2nd-STAGE CYLINDERS _
{See Album of Drawings, Sheets 35 and 2)
The Ist- and 2nd-stage cylinders are made as an integral
cast-iron casting. The Ist-. 2nd- and 3rd-stage cylinder casting
is identical in design with the Ist-, 2nd- and 4th-siage cvlinder
casting. With respect to the arrangement of the -air’ chambers
water jacket spaces. valve scats and flanges the cylinder:23-
SECRET 50X1-HUM
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nd 3rd-stage cylinder row is a mirror image ol
{herIst-, 2nd- and 4th-stage cylinder row. At
each ¢ylinder there are ten Ist-stage suction
ed in the Ist- and 2nd-stage cylinder top end are
erving as fasteners of the 3rd- and 4th-stage cyvlinders.
als T and B in the castings serve as 2nd-stage inlet and
pectively. Four suction valves 25 and four deli-
of the 2nd-stage are placed in the walls oi channels
pectively. _

chvalve seat is closed with plug 62. To prevent the valves
T seli-unscrewing each valve is pressed down by check
spring 58. A )
. Pressed. in the cylinder is 2nd-stage liner 61 which. together
hithe 1st-stage cylinder, serves as a guide for the Ist- and
stage piston. The liner centers the cylinder in the respective
nkcase opening. )

To prevent the compressed air from leaking out ol the 2nd-
“stage cylinder chamber into the crankcase or just into the out-
“side each 2nd-stage liner has two rubber packing rings 60
‘mounted thereon; in the process of litting the liner into the cy-
..~linder: the packing rings are compressed in the liner grooves
“thereby creating the required tightness.

. .i.7The walls of both the cylinder and its air chamber are cooled
“with a flow of water available in space J. Cock 63 is intended
to drain the cooling water out of the cvlinder.

3rd-STAGE CYLINDER
(See Album of Drawings, Sheets 35 and 3)

3rd-stage cylinder 21 is an iron casting. Pressed in the cylin-
~der is a cast-iron liner 69 having three annular grooves with
rubber packing rings 65 fitted therein. The two lower rings are
intended to prevent the leakage ol compressed air irom the Ist-
stage cylinder chamber into the water jacket space of the 3rd-
stage cvlinder. The upper ring serves to prevent outleakage oi
water. ’
At the lower portion of the 3rd-stage cyvlinder which serves
also as a cover of the Ist-stage cvlinder there are nine Ist-stage
delivery valves 6. cach being pressed down by check spring 38.
Above each valve there is piaced plug 62. In the cvlinder top end
there are screwed four studs 68 serving as iasteners of the 3rd-
stage cylinder cover 20.
he walls of the liner and air chambers are cooled with sea
water. which enters tnrough inlet poris in the coli T
-~ and leaves through outlet port in the top portion 1
tect the surfaces which are
installed zinc protectors 67.

nder hotton
nder botiom

T top hereol. To pre
in contact with sea water there ars

<

©
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’At"he top porhon cf the cylmder there is mounted cock 63

» -‘j‘which is‘intended. to. let the-air go out of the cooling system in

" the process-ol: ﬂg' the system ‘with water.

fqﬂpsrAGE CYLINDER
. (SPe Album of Drawmgs Sheets 35 and 4)

The de51gn of the 4th- -stage cylinder 9 is identical with that
of the 3rd-stage cylmder 21. Liner 70 pressed in the cylinder is
made of steel

3rd-STAGE CYL]NDER COVER
(see Album of Drawmgs Sheet 35 and 5)

The 3rd-stage cylinder cover 20 is forged of steel. The cover
incorporates the 3rd-stage valves: two suction valves 79 and two
delivery ones 17. The suction valves are pressed down by check
spring 64; the delivery ones by check®spring 58 Above one ol
the suction valves and two delivery ones dre placed plugs 62.

Plug 72 placed above the other suctlon va!ve serves also as
a seat for the 2nd-stage safety valve /8.,

The interior spaces of both ‘the suction and .delivery valves
present channels drilled in the cylinder cover::-The spaces of the
valves of same function are intercommunicated’ through channels
inade by drilling. The suction and delivery 'spaces:of the.cover
are intercommunicated - with the 3rd:stage’ suction and delxverv
air pipelines through channels:A4 and B;: respecuvely,
tire ilanges, and with the 3rd-stage cylinder cham
ves) through channels 5 drilled in the cover

Studs 74 serve as fasteners of the fla
delivery pipelines. g

4th-STAGE C\'LIND R
tsee Album of Drawings, Sheets

The 4th-stage cylinder cover [0 is forged of steel. [n the cover
nc-re are tm th-stage valves: two delivery valves 39 and two
38 Above one of the suction valves and. two de-
lncn are ')Iaked plugs 76. Plug 75 placec‘ above the
alve serves also as o seat for the 3rd-st tage safety

ior spaces oi hoth the suction and delivery valves
nels drilled in the ovlinder cover. The spaces of the
funciion are intercommunicated through channels

SECRFT
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The valve seat spaces are intercommunicated with the 4th-
tage “suction ‘and delivery pipelines through drilled channels A
nd- B and with the 4th-stage cylinder chamber through a group
ol. drilled channels 5 and I'. Each group consists of seven drilled
es 3 mm in diameter and is intended to prevent iragments of
-valve' discs: from ‘penetrating into the cylinder chamber, should
-any. valve be broken. :
1 -Stuasi74:serve ‘as fasteners of the suction and delivery pipe-

B CRANKSHAFT
(see Album of Drawings, Sheets 35 and 7)

~‘Crankshait 35 hasone crank. On the crankshaft are mounted
“two” identical self-aligning roller bearings 85, which serve as
" crankcase carriers of the crankshaft. To facilitate installing the
-crankshait into the crankcase, one of the bearings rests in steel
seat 84.
~ " The crankshaft has longitudinal and radial holes A serving
- to Teed the compressor ‘moving parts with lubricating oil. To ba-
.. Iance inertia forces there are two counterweights 79 pressed on
‘" the ‘crankshaft webs; each countérweight is also fastened to the
" crankshaft with a bolt and two cotter-pins. On the crankshaft
“tail B (at the drive end) there is a slot for a half-coupling spline
of the compressor drive. To prevent outleakage of oil the crank-
-case-is furnished with cover 8C {itted with rubber sealing gland
82 of-a frame self-adjusting type and with- packing 83; these
:seals ‘secure a required -tightness at -the ‘crankshait- end. The
-tightness “between the crankcase and. iis cover is secured with
rubber packing ring 8f-and for bush 88 with rubber packing

‘ring 89. : T LIS L Foan R - .
© 7. On the crankshaft fail (at the pumps end) - there are four an-
~ nular grooves. where cast-iron -elastic split rings 87 are _placed.
_:The tings are.designed for a better packing ‘at:‘the crankshait
end which turns in the transmission cover opening, with the pur-
pose of preventing the oil forced by pumps 47 into the crank-
shaft drilled passages from leaking through the opening in trans-
‘mission cover 40 into the crankcase. The' same' crankshaft. end
- “carries skew gear 86 serving to drive the water ‘and oil pumps.

] CONNECTING RODS ~ - "t o0 n :
(see Album of Drawings; Sheets 35 and 8) = = *
Connecting rods.26 of the both cylinder banks are of an iden-
“design. Each connecting rod ~comprises. stem 9/ with a
mall end and a split big end bearing. The stemis-of -a double
&ction and has an inner passage A through which oil is fed to

>
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. the connecting
tted with steel split
.the backing is pre-
cement. with the help

brenze bushing 92'p
rod.. The connecting:
backing 95 ‘lined wit
vented from both an
of lock 93. ~ ..l
Both halves 96:and 9!

stem 91 by means o two nd: by s

Beiween the connecting rod:an g end there is shim 94,
which is intended ‘to adjust th e between the 1si- and
2nd-stage piston and the ond-stage cylinder liner determining the
amount of the dead space in the 2nd:-stage cylinder. Thickness of
the shim is selected in the process of assembling.

A set of shims 90 placed between ‘the halves of the big end
bearing is used to adjust an oiling gap in:the bearing bush. 95
with babbit worn out. : ; N

&ned - ,\x;‘;ith the

. The 1st-, 2nd- and 3rd-stage piston 22 is. col
paris: Ist- and 2nd-stage piston 706 and 3rd-stag
being joined by piston rod 705. Two ball: pivot:
are jixed to the Ist- and 2nd-stage an
means of split ball pivot 104 and binding
locked by washers /02. The ball-and-socket
Isi- and 2nd-stage piston and. the 3rd-siage
3rd-stage piston 103 to move in its ‘cylinder
should anyv of the following eases take place: ...
(a) the lIst-, 2nd- and 3rd-stage cylinders.
(by the Isi-, 2nd- and 3rd-stage cylinder
Hue angulariv: PR
(¢) the Ist- and 2nd-stage piston shows:
sect to the evlinder it travels therein. - -
lsi- and 2nd-stage piston 106 is of a stepp
ien and is cast of an aluminium alloy. T

imeter serves as the lst-stage cylinder piston,. whic
vith four compression rings 100: the step of a smailer -
srves as the 2nd-stage cylinder piston, which is fitted -

pression rings 99, the lowest ring serving also ©
one: the 3rd-stage piston 103 is fitted with

ings 87. All the compression rings are made
: n and have straight splits. : gt

it the hosses of the 1si- and 2nd-stage piston there.are
serewed four pins JO7, which fasten duraiumin pivot 24 to:the
1st- and 2nd-stage piston. N

SFECRET
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g ist-, 2nd- AND 4th-STAGE PISTON
i (see Album of Drawings, Sheets 35 and 10)

The piston is composed of two parts: Ist- and 2nd-stage pis-
ton 1717 and 4th-stage piston /08. The pistons are joined by pis-
ton rod 709, a ball-and-socket joint being similar to that of the
Ist-, 2nd- and 3rd-stage row pisions.

The Ist- and 2nd-stage piston 717 ol the lIst-. 2nd- and 4th-
stage tow is identical in design with the Ist- and 2nd-stage pis-
ton 106 of the Ist-. 2nd- and 3rd-stage row described ahove (see
para 9).

The 4th-stage piston 708 is made of bronze. To secure an ade-
quate tightness hetween the piston and cylinder liner walls there
is a labvrinth consisting of eleven grooves equally spaced along
the piston body.

The binding nut is locked in the 4th-stage piston by means of
screw /710 which is punched therein.

SUCTION AND DELIVERY VALVES

(see Album of Drawings. Sheets 35. 11. 12. 13. 14, 15. 16,
17 and 18)

The compressor is equipped with 62 self-acting spheric disc
valves:

(a) 20 suction valves 7 and 18 delivery valves /6 in the Ist-
sfage syvstem:

{b) 8 suction valves 25 and 8 delivery valves 6 in the 2nd-
stage system;

(c) 2 suction valves /9 and 2 delivery valves F7 in the 3rd-
stage system:

(d) 2 suction valves 38 and 2 delivery valves 89 in the 4th-
stage system.

Diameter of thie nominal opening is equal to: 14 mm for the
Ist-stage suction valves: 12 mun for the Ist-stage delivery vaives
and for all the 2nd- and 3rd-stage valves: 10 mm for the 4th~
stage valves.

The suction valves of Ist and 2nd stages are of an identical
design (see Shects 11 and 12). They comprise the following mem-
bers: valve body /13, arrester 114 pressed in the body, spring 115,
disc. 16 and valve seat 1J7. ) R
 The delivery valves of the Ist and 2nd stages are alse of ‘an
identical design and comprise five members: valve seat Ff8;-disc -
F6, spring 120. valve cup f2/ and binding nut 722 screwed iir. -
the valve seat (see Sheets 14 and 15). Tl
.~ .The 3rd-stage suction valve (see Sheet 13) consists- of the
: following members: valve body /I3, arrester IT# pressed in the -

AR v 4 ef
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-+ and ‘delivery valve of the 4th stage (Sheets 17 and 18) comprisc

body, two springs 1/5 and 125, bushing 275 centering spring /15
and. valve seat /17.

The 3rd-stage delivery valve {Sheet 16) comprises four ncui-
bers: valve ‘body 723, disc 116, two springs 715 and /25 b
-ing 275 and arrester 126 screwed in the valve bodyv. The sucti

- the jollowing -members: valve cup 727, valve seat 128 two

. springs . 129 and 276, bushing 275 to center spring 276 and

disc /30,

The valve disc lift values of all the stages are given in druw-
- Ings of respective valves (see Album of Drawings).

The valve bodies of the Ist- and 2nd-stage svstems and of
. the 3rd-stage system are fitted with protective screens which di-
minish the possibility of penetrating of disc iragments into v
linder chambers of respective stage.

The possibility of penetrating of disc fragments into the 4th-
stage cylinder chamber is diminished with the help of holes 3 mm
in diameter drilled in the cylinder cover, through which the valve
space’ is intercommunicated with the cvlinder ¢hamber. All the
valves are installed in their threaded seats using sealing gaskets.

4. AUXILIARY SYSTEMS

. . ) COOLING SYSTEM -
(see Album of Drawings, Sheets 35, 32 and 19)

The system is designed for cooling: the compressor cvlinders
as well as the air after each compression stage. Cooling- is_effect-
ed with sea water. The cooling system is of an open type with
a consecutive flow of water through components thereof.

The cooiing system comprises: - -

(a) vortex water pump 42; o ST R

(b) Ist-stage cooler 74 and 2nd-  3rd - and  4th-stage -
coolers 13 SEREEEE S . RS

(c) water jacket spaces of ccmpressor cylinders; .

{d) cooling water pipelines. R

For the water piping diagram see Sheet 32 (Album of D
ings).

gPump 42 draws water through pipe A and delivers it into the
Ist- and 2nd-stage cylinders of the 1st-, 2nd- and 4th-stage row.
Through four sleeves /2 connecting the openings in the 1st- and
2nd-stage cylinder top end and those in the 4th-stage cylinder
bottom, the water flows into the 4th-siage cylinder 9 and there-
from into the 2nd-, 3rd- and 4th-stage cooler 713..Out of the 2nd-,
3rd- and 4th-stage cooler the water is delivered into. the Ist--and
2nd-stage cylinder 23 of the Ist-, 2nd- and 3rd-stage ro %

T A
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then through jour by-pass sleeves into the 3rd-stage oviinder
Out of the 3rd-stage cylinder the water proceeds into t
stage cooler /4 and then into the outlet pipe. Out of thwe Py
the water comes also through pipe 5 into oil cooler 960 fron
where it proceeds into the outlet pipe.
_The cooling system pipes are made of copper grade M3C.
. "To drain the water out of the cooling system {here serve three
cocks: one mounted on the 2nd-. 3rd- and 4th-stage cooler
" two on the bottom portion of the lst- and ond-stage cviinders.
- To let the air out of the cooling system in the provess of Qs
filling : with water there are cocks mounted on the 2nd-. 3rd-
. and 4th-stage cooler and on the top portion of the oviinders ol
the 3rd-and 4th-stages; the cocks serve also to check the waler
evel in the cooler and cylinders.
. 'Plug C in the suction pipe of the pump is provided for prim-
ing the pump with water prior to starting the compressor.
-~ The pipe .connecting the pump and cylinder 4 has a branch
‘léading ‘to the. pressure gauge which measures the pressure head
. created by the pump.

ST WATER PUMP
"e'gé"'_.t\:lbum' of Drawings, Sheets 35 and 19)

- The pump is of a vortex fype. The output of the pump with
° 'a.suction head of 3 m water and a counter-pressure of 1.0 to
5 gauge atm. is 70 litres per minute; at a compressor shait
speed of 985 r.p.m,, or 80 litres per minute, at a shaft speed of
330 r.p.m. The pump. is-driven by the crankshaft through two
cew: gears:33 and: {43. The pump impeller- 136 has 36 blades on
each ‘side; The:runner: blades are-arranged-in channel B formed
- by pump:housing 134 And ip cover:: 735 The housing and co-
ver of the pump are made a: stimgs i :
The impeller i mounted on:shaft /42 and is fastened thereto
th'a key end:a special screw 137 which is locked ‘with a washer.
The-shalt:turns wor ball” bearings 132 and is ‘prevented:-from
" axial displacement-by its collar, spacer - I41. and skew gear. 143:
‘Clearances “g* -and “6  should- be within: 0.2 and. 0.25 mm-and. .
¢-adjusted in the process of assemblir by mean: of
ms 733 and. 138. On the overhangi
‘mounted the drive gear wheel J43: which

pline and anut. 7 Rt
The ‘pump. is fixed to ‘transmis - con
nge B. In the bearing, housing:739 the
s ‘for-filling- the bearing hou
or is started after an overh:
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rigs /40 composed ol rubber cup packings is
nd:of locking springs.

essor-is installed above the waterline. a non-re-
‘screen:filter should be mounted below the wa-
not included in the delivery set of the compres-

. AIR COOLERS
“of -Drawings, Sheets 35, 20 and 21)

s equipped with four air coolers ({or each
oler. The oil cooler as well as the Ist- and
re tubular, The 3rd- and 4th-stage air
are housed in a common casing with the

and in the oil cooler the water circulates
he air and, accordingly, the oil circulate
In the 2nd-, 3crd- and 4th-stage cooler
ses, while the water does in the inter-
oolerand the 2nd-, 3rd- and 4th-stage
reen. the cylinder bank and fastened on
kcase.. Qil cooler 36 and its filter 37 are
sicasing and is suspended onto the wall

sérve also:to p
soldering to-the-ou portion:
are soldered to tube-sheets: 7547 an

4. to-plat
Tube sheet 154 is: rigidly clamped between: casing: 52-and’ cover
148 Tune sheet 147 is of a. “floating” type; i: i it can-freely move
in the axial direction: : EERI : -
. Siuch a design of the tube bunch fitted with a. “{loating™ tube
sheet provides for thermal expansion of the tubes heated by the-
~hot air streaming. round: the tubes. The adequate tightness of the : -
“floating” tube sheet is: accomplished' by means: of: two: packing
rings: a ring 145 made of lead at the end of’ the air'chamber and
a rubber ring /46, ai the end: of: the water jacket space.

16

SECRET

Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6

50X1-HUM

50X1-HUM



Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6

SECRET

Tightness of packing rings /45 aud 740
ng-the cover /48 and ring 749 with ibe
pins serving as fasteners of cover /4.
~:The.compressed air enters and leaves the syste
anch pipes welded to the casing. To protect the :
st with - the -water against corrosion there are /n
yers /48, Tlie casing suriaces in contact
ith enamel, grade Y-1, laid under o coar i
. The surfaces of cover /48, which are in contan
ire cadmium plated.

téle cooler casing therc is screwed ihe Istsiage =o

2.n.d'-',73rd- and 4th-Stage Cooler

o (sge A}“bum‘bf‘; Drawings, Sheets 21 and 35)

_ _The cooler casing is composed of jacket /62 and flanges Y
.and 166 soldered thereto. Inside the casing there arc the 2nd-.
" '3rd- and 4th-stage sections (coolers) 181, 178 and J77.

The 2nd-stage cooler 18] is of a pipe type and presents a tube
buncheconsisting of 89 copper pipes with the ends beaded in tube
sheets 782 and 764. To the tube sheets of the 2nd-stage cooler
.there are fixed covers /59 and 768 fitted with lateral partitions.
The air comes into the upper chamber of the rightshand cover aud
‘leaves out of the lower chamber of the leit-hand cover thereby
~making two turns in the tube bunch, which serves as the 2nd-
: stage cocler. The left-hand tube sheet 182 is rigidly fixed to the
-easing cooler. The leit-hand tube sheet /82 is rigidly fixed to
fhe casing flange. The right-hand tube sheet sealed with rubber
packing ring 165 is of a “floating” type and can ireely move in
the axial direction thereby securing the possibility of thermatl
expansion of the tubes.

To obtain an adequate counterflow of the cooling water and
the air in all the sections and to increase the cooling water flow
velocity, thereby intensifyving the heat transier. the tube bunch is
housed in a jacket /63 which divides the water chamber of the
2nd-, 3rd- and 4ibk-stage cooler into two compartments.

The waier comes into the 2nd-stage cooler chamber through
opening 1 available in tube sheet /82 and through the spzfce
formed by deflector 467 soldered o jacket 763.

: Through opening 65 the water proceeds to the 3rd- and 4th-

: stage cooler chamber and therelrom through opening B in tube
-sheet /82 into the water system pipe. Opening I in jacket /63

serves to drain water out of the 2nd-stage cooler chamber.

= g
=  3Baxaax ITee 17
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P : ~
. “Parfitions 176 are designed for the air to laterally
.round tube bunch I8/. The partitions are mounted on the
.of the bunch and soldered to their outer portions.
. :iThe 3rd- and 4th-stage coolers are of a coil tvpe. The cleu-
Tance between the turns of the adjacent coils is 4.0 mm.
- ~To avoid the mutual iriction between the turns and to di
nish the vibration amplitude of the 3rd- and {th-stage cuils ther
are installed six rubber arresters /80 pressed to the coiis b
means of covers I79; the arresters are spaced in the caoler cas-
ing (on I'—I planes) at an angle of 120°. The coils are made o1
cupronickel alloy. :

On the threaded ends of the 3rd- and 4th-stage coils thers
are screwed unions, which are led out through tube sheet /32
and cooler housing flange 166; the unions are fixed also by sol-
dering and locked with nuts f72. At the places of their outlets
the unions are sealed with rubber rings /74, which are pressed
down by rings /78 in the process of tightening the nuts /72 (tiie
sealing member of only one union is shown in the drawing: the
other three unions are sealed in a similar way).

On unions /71 there are screwed flanges /70 and to the lat-
ter flanges there are connected the flanges of the air inlet and
cutlet pipes of the 4th stage.

The 3rd-stage air conduits are connected to the 3rd-stage coil
unions by means of captive nuts. To let the air gc out of the
water jacket space. when starting the compressor, or to drain
the water, when stopping it, two cocks 63 are provided: an upper
“one and a lower one.

A rubber membrane in the cooler casing boss is provided to
prevent the casing from being damaged. should the compressed
air penetrate into the water jacket space (the membrane is aot
shown in the drawing).

WATER-AND-OIL SEPARATORS ©
(see Album of Drawings, Sheets 83,22 and 23)

The compressor is equipped with Isi-stage and 4th-stage wa:
ter-and-oil separators 3¢ and 8 which are suspended on the ¢rank-
case. The water-and-oil separators are designed to clean the
compressed air of the oil carried from cviinders by the air as well
as of suspended particles of water resulting irom a partial con-
densation of the water steam. which takes place in the coolers in
the process of cooling the air. Removal of water steam conden-
sate and oil from the air in the water-and-oil separators is based
on the diflerence in their specific gravity values and is ac-
complished by changing the direction and velocity of the air
flow. . -

I8
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- Ist-Stage Water-and-Oil Separator
(see- Album of Drawings, Sheets 22 and 35)

d-oil - separator heusing /87 is welded of steel. Tu
ng is.welded a flange serving to fasten the water-anii-
tor tothe crankcase (not shown in the drawing). \ir

hinlet pipe 188 into an annular space availabl
pes . 89-and 790; as the air moves tangentially with
the-pipe walls it is imparted a spin within the space.
entrifugal forces the liquid particles are thrown off
wall of pipe /89 wherefromn theyv trickle down to the
yortion of .the water-and-oil separator. while the air leca-
i -the water-and-oil separator through outlet pipe 190
inthe condensate accumulated in the water-and-oil sc-
~union is screwed into boss /86. To the union is con-
he condensate outlet pipe.

-~

- 4th-Stage Water-and-Oil Separator
SeeAlbum of Drawings. Sheets 23 and 35)

- Housirg. 181 of water-and-oil separator 3 is made of steel.
‘o the housing there is- welded a bracket serving to fasten the
vater-and-oil separator to the crankcase (not shown in the draw-
g): In the bore available at the top part of the housing therc
mounted separator 792, valve seat 193 fitted with ball 799,
0 .copper gaskets and nipple union /94 wherein the valve ball
t stop 795 .is. pressed. Separator 192 is equipped with a seven-
urn coil and serves to maintain an air spin within annuiar
pace A -availabie between the walls of housing 79/ and the pipe
il unit of separator 192.

:... As the air enters annular space A tangentially to the walls
‘of ‘housing 791 it is imparted a spin. Ball-type valve 199 serves
as a non-return one preventing the air from flowing back into
the compressor. should the latter stop suddenly.

. Separation of the air irom the condensate is based on the
me principle as in the Ist-slage water-and-oil separator: Bot-
m 201 and union 200 serve as a condensate outlet and a pres-
gauge connection respectively.

pacer /97 between ilange 7198 and the upper end ol nipple
on 194 by. means of bolts /66 serves to tighten the joint bet-
he outiet pipe and the water-and-oil separator.

housing body 797 of the water-and-oil separator there is
aded seat (see dotted line fn the drawing) intended for the
e safety valve to be placed and fixed thereto.
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LUBRICATION SYSTEM i
(see Album oi Drawings. Sheels 24, 25, 26, 27, 33. 34 and i

The lubrication sysiem comprises: {a) gear oil pump -/
(b} oil cooler 36: (v) oil iilter 37; (d) pan I; (e) oil pipes.

Compressor pan [/ is iilled with oil through the filler hol.
available in the crankcase up to the level corresponding o niark ;
“B” on dipstick 273. )

Gear pump 4/ draws oil out of the pan through branch nine i

212 passing through an opening in pan 7 and forces it throuch
the delivery pipe into the chamber of oil filter 37, whereirom (he
oi} proceeds into oil cooler 36.

In case iiltering element of oil filter 37 gets cloggeid.
oil will proceed through by-pass valve 235, escaping the filler-
ing element, info channel “/™, which is in direet communication
with the oil cooler. The pressure exisiing in the svstem is checked
with the help of a pressure gauge available on the transmission
cover and another pressure gauge mounted on-the panel. hoth
pressure gauges being directly connected with the oil inlet space
in the transmission cover. I S

The pressure gauge available on the transmission  cover ser-
ves to measure the oil pressure while starting the compressor
and during short runs with a low temperature of the ambient -
cit. The oil pressure at the transmission ‘cover- inlet is fo be 0.5 -
3 0.6 kg/sq. cm. . o - 3

Qil pump -4/ has a built-in reducing valv
sigrned to prevent an excessive rise of pressur
tion system and to adjust the oil pressure therei
with plug 2/f serves to drain the oil off the pa ¢
of oil is equal to 11.8 kg, provided the oil level in the
high as mark “B" on the dipstick, the latte ing
the pan down to the stop. : e

To raise the oil level from. mark “H
dipstick it is.required to add 6.8kg of oi

23

A The lubrication system of the compressor movin pa
a forced-feed closed circulation type (see Album Dr
‘Sheet 33). ‘ PTG
Out of the cooler the oil proceeds through the transmis
cover 40 and tunnels drilled in crankshaft 35 to the big end

ings and therefrom through tunnels drilled in piston’ connecti
rods 26 to the small end bearings. . . Lo
The oil flowing out through passages drilled in the

in. the plug of the channel in the piston rod stem lubr
crankshaft roller bearings as well as the bearings of -th

20

SECRET

Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6

50X1-HUM

50X1-HUM



O

¢
i
i
i
£

Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6

SECRET

ump -and the scew gears of botlh the waier
il Ilowing out through the cle: i
is splashed by the moving parts
faces of the 2nd-stage cylinder lin
pistons. The waste oil flows down into
it proceeds into the compressor pan throu
_in the crankcase bottom.

Lubrication of Cylinders

The iriction surfaces of the Ist-stage cvlinders arc
with the oil contained in the air drawn irom
crankcase through pipes 4, 6 and C specially designed
purpose, as well as with the oil coming through the cor
rings of the Ist- and 2nd-stage pistons. To limit the am
oil sucked-in irom the crankcase through pipe € there is
cher 43 presenting a cylindrical vessel Tlitted with &
screens. The separated oil Tlows out of the oil catcher thro
pipe B into the pan.

The process of lubrication of the iriction surfaces of the 2nd-
stage cylinder liners is described above. The iriction surfaces of
the 3rd- and 4t g e il
carricd with the air coming out of the 2nd-slage cvlinder.

Lubrication of Auxiliaries

The water pumg s are lubricated with the oil which
is splashed by the compressor moving paris and penetrates into
SITHSSion cover cavity.

embled the water pump should be filted with
oil in conformity with what suid in Item 9 of the Servicing
Instructions: {tlling is perfornied through hole A available in the
waler pump bearing housing, whose hole is closed with plug 1371.

(Sve Allun of Draw <. Sheet 193

Oil Pump
tzec Alhum of Drawings. Sheets 24 and 25)
i3 ol a gea

T
housing 2

The pun tvpe and comprises the following prin-
cipal rier g 06 cover 205, shait with driving pinion
208, shait with driven pinien 207 and main drive skew gear 203.
As bearings ol the shafts there serve bronze bushings 204 and
202 pressed in housing 20v and cover 205. The pump is fitted
with built-in reducing valve 209 which is designed to let the oil
pass out of the delivery mber of the pump housing into the
suction chamber, shouid oil pressure inside the oil delivery
conduit have risen higher than it is allowable.

- 2y
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..~ The pump is mounted on transmission cover 40 and :
with pins thereto. The pump is driven by the COMPressor crianlh -
shaft through two skew gears 33 and 203.

Oil Cooler

(see Album ol Drawings, Sheets 26 and 35)

The oil cooler and the oil iilter are housed in a common . .~
_ ing 215. The oil cooler comprise casing 215 and tube bunch 274
- consisting of two tube sheets and 37 copper tubes.

The tube ends are beaded in the tube sheets and fixed by sol
dering. Tube sheet 224 is dead fixed with respect to casinyg
by means of strip 222, which is .fastened to casing 215 with twuo
bolts 223, and is tightly put into a slot milled in the tube shecoi
Tube sheet 2/6 is of a “floating™ tvpe and can freely move in the
axial direction thereby securing the possibility of a iree thermal
expansion of the tubes. :

The interior spaces of the pipe irames are closed by cast co-
vers 218 and 225 with cooling water inlet and outlet pipes sol-
dered thereto.

To obtain a lateral sireaming of the oil round the tubes there
are partitions 220 soldered to the ouier portions of the tubes. Cir-
culation is of a counterilow tvpe. The oil space is sealed with two
rubber packing rings 2/9. A hole closed wiih plug 221 serves to
drain the oil oif the coocler.

Oil Filter
(see Album of Drawings. Sheets 27 and 35)

The oil filter is a head member in the lubrication system and
ts funclion is to clean all the oil circulating over the forced-
eed lubrication system.

Oil filter 37 comprises a filtering element, casing 215 and
cap 230. The filtering element presenis a pack of circular. filter--

i
1l

ing plates 237 interlaid with sprocket-shaped plates 232, boih

being mournted on non-round rod 234. The pack is placed between
two washers 226 and rings 23% and is tightened by means of nut
234 lacked with & washer. Pins 233 serve to fix the filtering ele-
ment lo lilter cap 230,

Between filtering plates 237 there are clearances 0.1 to
0.12 mim thick. where cleaning plates 228 ¢0.05 to 0.06 mm thick)
are placed. The latier plates are mounted on pin 227 of a square
cross-section. which pin is dead fixed to filler 230. Cup 237 is
joined with the pack of the plates and is lightly inseried into
hole K driiled in the iilter casing. Rod 234 is sealed in filter cap
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230. by ring 229 made of oil-resistant rubber. Out of the pumyp the
‘proceed into settler 5 of the filter.
Orni.leaving the settler the oil passes through slots available
between the filtering plates and proceeds into vertical channels
C d by cuts in the filtering plates and therefrom through o
ole in washer 226 and ring 238 into cup 237 and channel K. Ous
channel: K the oil goes into the oil cooler chamber.
o-clean’ the slots available between the fillering plates !
of the plates 23/ and 232 together with rod 234 is to he
rned round its axis. To avoid a failure in oil fced. which mm
result. from clogging of the filtering element, there is a hy-pass
all-type valve 235 built in the filter casing. When the valve ds
pened - the oil proceeds into channel I and into the oil cooler
ctly out. of “settler B escaping the filtering clement. Coarse
‘Tes which contaminate the oil as well as any dirt will be
cumulated in settler 5 and then removed through o drain pori
sed: with a plug.

BLOWING-OFF SYSTEM

The compressor blowing-off system is designed for:

(a)- cleaning of the water-and-oil separators ircm oil-and-

water emulsion (condensate) accumulated in the course of com-

ssor operation; lo this end the blowing-ofi valves are periodi-

Iy-'made open for a short time;

-a_ partial decrease of load, when stariing the compressor;
ving ~of ‘the cylinder chambers prior to stopping the

“Blowing-off ‘valves 260 and 263 of the Ist and 4th stages

e mounted’ on the pressure gauge panel, which is installed out-
s compressor on shock absorbers 267. -

‘he:2nd and 3rd stages are blown off through unions solder-

0 valves 262 of the pressure gauges of these stages.

COMPRESSOR' PIPELINES

The compressor is equipped with the following pipelines: -
{a}): air pipeline;

): cooling water pipeline;

oil:pipeline;. .

essure gauge ppeline. R :

. layout “diagrams of the air, cooling water, and oil pipe-
-are ‘shown:on sheets 31, 32 and..33, “Album of drawings.
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Dvscription

range of originail seuting

values

fisten ring lock gap:

cametral clearance between piston

3rd—=stage

ance between crank-
end bearing
icarance between piston
<mall end bushing

nd 1st- and -

neshing

2nd-stage piston

al clearance between pinions

pump cover

i clearance between oil

axies and  bearing bushes
ance hetween working

aid heusing of water pump

e beiween working
cover of water pump

clv afte

0.005 to 0.038

w 0.4
0.4

to 03
0.03 1o 0.00

0.:
0.:
0.2

[ERCEN
—
[&]

0.017 to 0.0 <

tension:
clearance:

0.06 to 0.08

0.0i6 10 0.052

02 to 0.25

0.2 to 025

SECRET
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the manmum permissible working clearances may be
a long-term wear test of the compressor.
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1OINSTRTCTIONS FOR SERVICING THE MOTOR-DRIVEN
COMPRESSOR IN CPERATION
Prportant’ The attendant may be allowed to operate the
cofnpressor only alter he has thorouvhly studied the Description
and Scervicing lastructions for the motor- driven compressor.
P s or e procedure performed should be noted down
GEANERAL ATTENDANCE AND MAINTENANCE
Wooelo the room where the compressor is installed.
GHE DA ETEI S thie COMMPressor.

W RS (Ium wiping it with rags daily.

b s the compressor gran\shdn by 10 1o lw
~ ‘ ;i @ small drawbar, the blow- ‘ofi valve
<ta_wes b - open. Insert the drawbar into radial holes

‘ rossar l;a!f coupling. )

. it r< of operation change oil in the pan, oil
. v to this end first drain ofi the waste oil
. - ¢+ drain openings and then pour firesh oil.

; ¢ i~ supposed to stay idle for over 6 or
: m‘.l.)n\\()r and Keep it running for at

N cr-pressure at the 4th-stage outlet

st into the crankcase or. into compressor lubri-

wioie of the oil circulating in the lubrication

PRIPARATIONS FOR STARTING
B ©er the compressor is sound; for which
S CUITIPTESSOr;
5 | hier the piston rod bolts andall the
i~ are adequately tightened, includin the :
SECRET
50X1-HUM
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bolts fastening the compressor io ifts bed plate and the bed plate
to the foundation: o R o !
(¢) turn over the crankshait by Sume 2 o 3 revelutions !
make sure thatl it rotates easily. ;
8. With the help of the dipstick check the oif Jevel
pressor pan. Add. if necessary, well-filtered oif up "
corresponding to mark "B on the dipstick, which i .
be inserted into the {ilter hole dinwn Lo the stop,
Notes
1. Never &
that corresponding to o e -
ihe iilter hole down to
2. If the ambient te Larnn i It i
into the crankcese up to .
9. Fili the water
dure is to be pericrn
process of instailing i
or reassembiing).
10, Check whether the prossure ceuce valves of all the sy
are opuil.
Open the Iste and $th-stage othie bives
off needles of the 2ud- and ; valves i
their lower post th SCCUHTINYG @ possi
the 2nd and 3rd < e valves of the ~
of he :
IR Y and s suction pipe
through a 5 Hable fothe suctivn p
roowith iis piug.
be filted with water only when the
tirough 3 or 4 revolutions.
ith rags.
STARTING, ATTENDANCE DLRING OPERATION AND STOPPING
AN Starting
ithe electric motor.
readings of the electric instru ;
feciric motor should be atiended with “Opes i
lied by the Manuiacturer. '
30 3
i
SECRET
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17, Check the supply of cooling water by opening the cocks
on the 3rd- and 4th-stage cyvlinders and on the 2nd-, 3rd- and
dth-stage cooler. Aiter the procedure is over, close the cocks.

18 Watch readings of the pressure gauges and adjust the
valves so that the pulsation available in the piping will not be
transmitted to the pressure gauges.

While starting the compressor with the Ist- and 4th-stage
Row-oif valves open. the pressure gauges should read the follow-
ing pressure values. provided the cooling water temperature
across the compressor inlet is not over 30° C. )

The air pressure gauges, kg/sq. cm

Ist svage . . . . . . . . . . . .P= 36 to 4.8
2nd stage . . . . . . . . . . . .P=20 to 26
3rd stage . . . . . . . . . . . .P=33 to 47
dth stage. . . . . . . . . . . .P=0. to2

he oil pressure gauge (mounted directly on the transmission
coveri should read P=0.5 to 0.6 kg/sq. em.

Ii the oil pressure gauge is mounted on the panel, its allow-

able reading imits should be determined individually in situ. )
The water pressure gauge should read P=1.0 to 1.5 kg/sq: em.

starting the compressor the oil pressure ‘rises-
oil by-pass valve spring by turning the valve
When the oil pressure has risen- as the oil
11y the by-pass valve spring thereby adjusting
1 0.5 and 0.6 kg/fsq. cm. .

ws of the pressure gauges and load gradually
coessive closing the Ist- and 4th-stage blow-
Y

the bBloweoii openings of the 2nd- and 3rd-stage

ve on the delivery pipe, which com-
with the air storage bottles.
caives of the divider. :

Attendance During Operation

over readings of the pressure gau-
of the compressor the - pressure
» approximate values (kgisq.cm),
winperature across the compressor

e iiowennler-pressure across the  4th-stage
. P=38 to 50
. P= 214 to 32

s

SFCRFT
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SFECRFT - 50X1-HUM
3rd stage . . . . . . . . P=100 to 1153
lubrication system . . . . . . | P=105to 06
cooling system . . . . . . . . P=101t 15

(b) at 200 kg/sq.cm counter-pressure across the 4th-s

outlet:
Ist stage . . . ., . . . . . . P=36 to 4+~
2nd stage . . . . . . . . . . _P=292to 92T
3rd stage . . .. . . . . . . _P=s0to G- '
lubrication system . . . . . . . . P=05 to 0.6
cooling system . . . . . | P=10to 1.5 {

23. Always listen to the sound of the operating compressor i

timely detect abriormal knocks. ’

24. Keep- watch over adequate cooling oi the compressor. the
Waler temperature at the compressor input should not exceed
#1 C while the temperature of water leaving the compressor
wid not exceed .that of water coming therein by more than
21 C. Otherwise an intense scale formation will take place on the
~eii-acting valves and in all air pipes, which may cause an ex-
rlesion of oil vapours available in the COMmpressor.

25. Every 30 minutes blow: off the lst- and 4th-stage water-
#1d oil separators in successive order, for which purpose open
e hlow-olf valves. : :

26. Always check the tightiness of ail the- joints available in
npressor, auxiliaries and piping. Check the tightness of the
pump gland by observing a value of- the pressure across

T pump outlet. R .

is absolutely ferbidden. to tighten any jdi!jlts when the pipeline

SUTC.

20 Every 8 hours of operation clean the ".slots’ between the

o tates of the oil filter by turning ovér the rod and the
s_mounted thereon by some 3 or 4 revolutions.

50 hours of operation as well as after a long idle ‘

» 5--8 days) check the 4th-stage safety valve for its

: 't by acluating the valve for two or three times: ;

s precedure just after starting the compressor.

U the safety valve will get actuated. if for ihe &
pressure existing in the 4th stage: . _
HEohgisg em with the safety valve adjusted {00 435

ey with  the yoovaive ear
the present De tions
s close the s fi by e A
SECRET 50X1-HUM
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Stopping

24,

Prior te stopping the compressor blow ofi and dry the nir
chambers of the ov hnders and coolers. To this end proceed as fol
fowss
(a) Five minutes befcre stopping open the 4th-stage blow-cii
ve as well as the divider blow-off valve available }U\t behind
compressor. and close the shut-off valve in the delivery pipe-

iine:

{b) Four minutes before siopping open in succession  with
one-minute intervals the blow-ofl openings on the 2nd- and 3rd-
stage pressure gauge valves as well as the Ist-stage blow -¢li
vaive: let thie compressor run with the blow-oif valves opened for
at least two minutes.

30. Switch off the electric motor.

31. Observe the pressure gauges and make sure that the pres—
¢ in all the stages has'dropped down to zero.
;2. Turn oft the cock on the cooling ‘wafer supply pipe.

: Drain the water off the compressor for which purpose do
«s follows:

(a) open the: dram ocks on the 3rd— and 4th- -stage cylinders:
(b) open the dr ocks e st- and 2nd stage cyimders

i hoth rOwWs;

ater purnp housing:
‘plug home and close

T not ionger than

i2 0‘\2'5 and the amibi not necessary-

eck by a thermo-
iston rod bearings
1d- net e\ceed the

3a Thorougifl
Special attention should:
rod bolt nuts.

SECRET
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Emergency Stopping

38 The compressor must be stopped without delay in the iol-
lowing cases:

ia) when the sharp knocks are heard;

th} when the pressure is higher (or lower) than that speciiied
i1t the log-book (see Table of bench test data):

Ist stage . . . . . . . . byl atm
2nd stage . . . . . . . . by 3 atm
Srd stage . . . . . . . . . by 5 atm

et there is no supply of cooling water: the cooling
weter pressure ias jumped up or dropped sharpiy.

(N

Noote o the compressor is stopped because of o faultv cooling water

i ot oor hecause of lack of wafer in the cooling svstem with  the
the outer walls of the cylinders being over 4 C, it is absolu-
t cool the heated compressor by delivering water into the
wces of the cylinders. The compressor is allowed to be started
after it is quite cooled and its crankshaft is turned over by 2 or

ais by hend,

fubrication syvstem pressure has sharply dropped (un-
= ey or jumped up (above 1.0 kg/sq.cm) with the
¢ of the oil pump being fully opened;

e of poor tighiness, which results in a considerable
oil and, or water: :

» of ene of the safely valves premature operation;
sase ol g breakdown of the rubber diaphragm in the
oand Hh-stage cooler:

in case oi g sharp increase of the power cunsumed by the

as¢ ol some pressure gauge is out of order.

TROUBLES AND REMEDIES

vites encountered in the course of operating thé compres-
“esalt from various causes.

ker location and elimination of most frequent faults
where seme characteristic symptoms are given.
o some troubles listed below and/or replacing
:d assemblies, follow the directions -set forth in
Servicing the Motor-Driven Compressor, During

SECRET
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Troubles and Remedies

AT e trouble Cause ol trouble Fewnot
A pressure rise (ay Untght suction or | (4) Cherk G
n one stage only dch\er\ valve in the | and defiver
next \mg {the next

(b) Clogged cooler of
the respective stage
failing to cool air ade-
quately

Note. In such i
case the temperature of
the air ieaving the
cooler shows a rise
(this can be determin-
ed by a heating of the
next-stage pipe)

A pressure . rise (a) Clogged coolers
a1 the Ist and 2nd. | oi the 1st and 2nd
srages .| stages falling to cool

air adequately

Note. This can be
determined by a heat-
ing - of the 2nd- and
3rd-stage suction pipes

-{b) Untight suction or
delivery . valves of lhe
3rd. s:age i

pressure rise (a) Untight compres—
5 he Ist, 2ad § sion -rings . of :the-3rd-:
and 3rd stages stage: piston. faulty ia-
byrinth tvpe piston of
the 4th stage or
self-actin

(b) Ciogge
of. h 15

SECRET

nate the
replace
if necessary

(b) Flush e
cooler  with
and biow t
compresscd .

(a) Fhush the clepged
coolers  with  kerosene
and blow them off wih
compressed air

(b) Check the 3rd-stage

‘Suction. and  delivery
svalves. - Eliminate  the
faults detected. Replace
'faulty valves, if neces-
s

» (a Check the comp-

;ression rings of the 3rd-
‘stage piston, labyrinth-

tage -~ and . self-acling
Ives’of the 4th stage.
Ellmlnaie “the faults de-
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Svmiptams of trouble

Cause of trouble

3 R_cr’n’cd'y‘

PN

~1

L stage

A pressure rise
in the 2nd and
3rd stages

A pressure rise
in the 1<t stage
and 1 pressure
drop  in the 2nd

A pressure r1ise
in the 1st and 2nd
stage and a pres-
sure drop im the
3rd stage

Y

A pressure drop
in the Ist, 2nd
and 3rd stages

A pressure drop
in the 2nd and
3rd stages

(c) Poor supply or
too high tewmperature
ol cooling water at the
compressor inlet

(d) Untight suction
and delivery valves of
the 2nd, 3rd and 4th
stages

.. (a) Umight  suction
and delivery valves of
the 3rd and 4th stages

(b) ged coolers g
‘7n§

of the and .3rd sta-
ges failing to cool air
adequately

(a) Umight compres-, .
sion rings of the 1s£~? 5

<iage plston

(b) Untight suction or’
delivery vaives of: the'

2nd stage

Untight compression.’

rings of the 3rd-stage’
piston and uniight. suc-
tion or delfvery vahes
of the 3rd stage

Uniight  suction or.

delivery valves of the
1=t stage ;

Untight compression
rings of the 2nd-stage
piston E

SFCRFT

(¢) Take measures 1o

cut down the tempera-
tre of cooling water
enlering the compressor

(d) Check - the 2nd-,
3rd- and $th-stage seif-
acting valves. Eliminate
the faults detected. Rep-
iace faulty vatves, if ne-
cessary

- (a) Check the 3rd- and
4th-stage  suction and

nate ‘the faulis detected.
Replace faulty. valves,

" if ‘necessary

delivery - vatves. Elimi~—""
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<o~ Symptoms of trouble

Cause of trouble

Remedy

RN A marked  fall
¢ ol compressor
wiput

sure gat
s~ & consi-
v lewer va-
OF Zero

A pressure dgrop
tubrication

(a) Untight compres-
sion rings of the 2nd-
stage piston (the symp-
tom is a pressure drop
in the 2nd siage)

(b) Uniight compres-
sion rings of the 3rd-
slage piston and/or un-
tight labyrinth-type
piston of the 4th stage
(the symptom is a
pressure drop in the
Ist stage)

(<) Untight suction
valves of the 1st stage
(the . symptom s a
pressure drop in the
Ist stage)

(d) Leakage of air
through -untight fjoints
in the compressor pip-
ing

A faulty

- pressure
gauge at )

(ay Clogged_ fl:l‘te_r i

in the lubr!canon ‘sys-
tem -

(c) Broken <prmg; of

the oil pump by-paasr :

valve
Clogged oil ceuduits

i in the crankshaft . or
; pision rads L

SECRET

(a), (b) Cheek and
measure  the 2nd- and
3rd-stage pision  rings
and dth-stage iabyvrin
lype  piston.  Rey
faulty rings, if
sary

(c) Check the ist-stage
suction valves. Replace
faulty valves or somie
valve elements, il nc-
cessary

(d) Eliminate e leak-
age of air ihrough un-
tight  joinis. Replace
faulty gaskcis and pack-
ing, ii necessary

Replace the faulry
pressure gauge

'(a) Take out the filter,

+ ftush it - with kerosene
“{-and blow . it off with
. compressed alr

(b) Some poor seafsr» B

{b) Eliminate the leak-

“age of. ol by curing

the. ' poor seals in the

| lubrication system

(c) Replace the spr.ng

Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6
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Symplons vl trauble Cause of trouble

Re nady

14

.16

A pressure drop Suction of air into

m the  cooling ¢ the water pump or into
sysiem i the suction pipe
{ through  some  pdor
. seals
A pressure tise . Clogged cooling
in  the scooling + systemi, which results
system { in a greater resistance

i dor water to flow

A sharp rise in
pressure in the
cooling system.
Breakdown of the

of air:

e o (a) out of the 2nd-
L‘;bil.):; fé:\adp‘hr?ﬁg stage cooler tubes or
and Ath-stage coo- | 3rd- and dih-stage coo-

slag ter coils bacause of da-

Ief' maged soldered joints

or broken tuves;

(b) out of the alr
chamber of the lst-sta-
ge cooler inte its tube
bunch because of da
maged soldered joints
or broken pipes

A greater power
consumed by the
compressor

(a) Poor cooling of
compressed air in the
coolers because . of
their getting clogged
or a high temperature
‘of the cooling water
entering the water (the
symptom is a higher
pressurc in the stages)

(b) Untight seli-acting

valves of the 2nd, 3rd
and 4th stages (the
symptom is a higher

pressure in the preced-
ing stages)

SECRET

Conziderable leakage

_reduce the _cooling;

Inspect the system
and - cure the ‘poor seals
detected

Thoroughly clean and
flush the compressor
piping and water jacket
spaces of both the cy- 4
linders and coolers; blow
them off with compress-
ed. air

Inspect the coolers.
Eliminate the faults de-
tected. Test the repaired
units. and- the ‘cooler as-
sembled  under’ hydrau-
lic and air pressures,
specified in the log-book
(see section: “Hydraulic
and Air Tests”); install
a new diaphragm: = . -

(a) Take measu

ter temperature; ' If som
coolers = -are - clogged
flush = them - wiih “Kker
sene .and:blow off - Wil
compressed alr:
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Nos Symptoms of trouble . Cause of trouble Remedy
17 Knocks in the (a) Worn-out - piston (a) Readjust the dia-
crankcase rod bearings - | metral clearance = bet-
o ween the. crankpin and
rod bearing in_ confor-
mity . with . the Table 4
“Basic. Clearances”
k(b) Loose |
piston connecting;rods
often accompanied:b:
-dro
lubrication system
18 Knocks in . the | {(a) Broken sef
cylinders - | valves:.of.:
and - presence
teign’ maiter. dn:
cylinder “(t
is a'shar
sure in “the
stage)
SECRET 50X1-HUM
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- Remedy

-Measure and read-
-axfal clearance ‘
en-the pis'on and
ylinder cover in
mity with the
“Basic Clearances”

accumulation

1600 hours of operation, provide
and operated in a proper way, .preventative
been carried out every 250 hours of opera
To secure a troubleiree operation du
compressor is delivered complete with a set'o
“be utilized in the process of inspection “and mai
cedures. :
" The inspection and maintenance procedures
. ruled as below. R
(a) -after 230 hours of operation: a preventativ
(b} aiter 500 hours of operzticn: a preventative

.- A{c) aiter 730 hours

“tion; .
- (d) after 1000 hours «f operation: current repairs.

40

of operation: another preventativ

SECRET
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: speca*xed in the Dvcr:puo

- new one. see that the diameter clearance between the hner
" the piston be within 0.03 t0 0.072 mm.
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s embhng of the compressor {ur inspec-
procedures should be carried out in comr;r~
ponding ‘section of the present Instructi
ent. should be mspected and main
nstractions. .issued by the Manu

el mamtenance procedures perio
-th_ Iog~book for the compressor

‘A

nd  cooling water pipe-
nders: oi-_ the 3rd.

4. Replace:the sél
the valves and their pLxgs with
in white spirit. =
5. Remove the 3rd— )
6. Take off thé 3rd- and
iri hon surfaces of their liners
. Check the 3rd-stage.p
§. Turn over the crankshaft:t
check the friction surfaces of the Ist-stag
9. Take oii the cover of the crankcase "hatches and“chei
piston rod bolts for adequate tightening. =~ v .: :
iQ. Impect the 4th-stage iab\rmth-t)pe plston- e

rinth-tvpe pi:um which ma\ effect on the compresscr _
eliminate them by iiling. ;

11. Measure the liner and the 4th- stage” lab\’rmth ty
to determine the dwmele. clearance between the 4th-stages
rinth-type piston and the liner, which should not exceed the val

If it is necessary to repiace the lab\rmth type ptsto

SECRET
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(h\ mzir"'x e
anq

"Ath'e 2nd 3rd— 41h stage cooler

2ir seats:
seat amd

C
nicarrester take all the other ones out of
inder check should be freely put into it
*0il turns by hand.

“taking the arresiers out of their seats, see mdt there
2l numbers “marked on both the arrester and the sca:
\\hmh marks are av ax]ab e on one end unl\

41
1:1¢C
IS

n§ in_an adequate wa\ f:t it with the uulp of a roumi ii ]v
_so.that the arrester edge be at least 2 mm above the it
;if thé 'value is under 2 mm, place a rubber spacer on t.?‘.r,
arrester; which® spacers are available in the set of spu
-fmportant! 1f no one arrester groove surface is pressnd to the
3rd- and-4th stage cooler coil turns, the coils may cet broken
1f the air chambers of the cylinders or of the coo ind
the interiors of the pipes have proved to be coated \\m scal
they are-to:be cleaned thoroughly.
‘Assemble the compressor-in the reverse order. Cover all the
iriction suriaces with a thick coat of compressor oil
During assembly of ‘the compressor fill the air chambers of
the coolers with oil:
the lst-stage cooler with 0.5 kg, and
the 2nd-stage one with 0.25 kg.
When the compressor is assembled. check all accessible joinis
for adequate tighlening of their fasteners.

vy

Preventative Maintenance After 500 Hours of Operation

[nspect the moving parts, water and oil pumps, cylinders of
all the stages. cranks haft tail seal (ai the pumps.end), Ist-. 2nd-,
3rd- and 4L -stage coolers and 4th-stage water-and-oil separator.
Repiace the seli-acting valves of all the staces and 1he 4th-stage
taburinth-type piston.

To periorm the_above procedures a parua! dlsmanﬂmo OI the
compressor is necessary for which do as follows: 0
onnect and take off the air. cooling::

Ii are connected to the covers and cylinders of the 3rd-
th-stages and to suction manifold, Ist and 2n 4th- -
coolers the water and oil pumps. :

Remeve the Ist and 2nd. 3rd. 4th stage coolers.-
Remove the suction manifold.
Remin e the 3rd- and 4ih-stage cylinder co»ers.\
Remove the \ei‘ -acting valves of all the stages.
“al the 3rd- and 4th-stage cylinders. S

I e s B e

b

SECRET
50X1-HUM
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1smanthn' is ‘over; wash and clean
its. and e{ements,, mSpect them and

'i)arett’ Ii’:le..
iy of?the coolers and or

hot wate
help of &

11 there‘are:s
ices of the cylind
raping or b\' trea

"nen surfaces \nth

ig

new ones. ‘i
Take the liners out of the

Note. The 3rd- and 41!1-.~,tage
are delivered completely finis
1.~ut;d into Uﬂmr c\hmiers

Jetween xiw_. -.nons and: ihe

“Basic Clearances™

SECRET
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stons and Connecting Rods

> elements of the pivot joints and piston

like on the friction curface= ol the Ist-.
hou!d be eliminated, if necessary. by

and ‘3rd-stage piston rings for their
the:p -:rings’ have carbon deposu’s. which
mobihty ithereof; it is advisable to clear the rings
HE the carbon deposits by the method des-

;plston gm
’ ‘Shouid: there:: t
_piston: groove - provxde »th
spgcn’ fed in Table'4, “Ba

viit: is aﬂowable to scrape the surfaces of the
l il remam within the limits

\iote If a. teplacement fal\es ta
maintenance proccdures deahng with
the disc travel m new. \alwes sho 3

the 4th stag\_ suctmn vahec
in the 4th-stage delnery valves

The travel of a new valve dis
value by more than 0.05 mm:
When the valve elements“areé
sembled, punch the check nut-available
Album of Drawings, Sheets 11, 12;

Inspection df Cr

Inspect the crankpin., crankshaf
there are some notches or burrs, eli

file and then grind with fine emery p&ap
clips.

44

SECRET
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Scrape“(to the paint) :thefriction: surfaces of the piston rod
'aearmg liners to {it the crankpin. After scraping, while reassembl-.
ing: the . compressor, -check -the: radial  clearances between the
istons ‘and: eylinders - -of+ the - 1st: stage ‘for conformxty wnth the
alues speciiied in Table:4 “Basic.Clearances”. "=
-7 The clearance betwéen the friction: surfaces of: the psston rod
,bearmg liners and the crankpin is also to" ‘correspond: to the value
'given in Table 4, which should be achieved by varying the num-
' ber of gaskets to be placed: between the piston irod bearing-halves.”

Inspection of Water and Oil. Pumps of: lst 2nd 3rd- and 4th-stage
Coolers,- 4th-stage Water-and—Oﬂ Sepatalor ‘
and Other Auxlhanes

Inspect the fnctxon sur£aces of the elements of the \vaier and
oil pumps as well as’of the transmission- cover (at thefplaces of
friction of the crankshaft'tail: packin nas) S - JREAR

Check the water pumip pack ng rings nd th seal‘ [
the oil pump reducing valve.- : :

If the packing ring rubber is ]‘.‘.’.é}) Wi
hard, replace the rings.-: i :

Check the surlaces of the balls of the’
non-return valve,” 4th-stage blow-oif valve,.a
of all the stages. If there ‘are-traces of-& osmn,

Blow oif all the air and oil pipelines.=+

Clean the 2nd-, 3rd- and 4th-stage
in eontact with water from" oxides and’ depOsxf
the arresters out of their seats, see that
marked on both the arrester: and 'the seat
are available on one end only:"

When the 2nd-, 3rd- and: 4th-siag
reassembled, see (to the paint)’ that:thi
rubber arrester are pressed- fo th‘ 3rd
turns.

To check an arrester take alt the o
the arrester under check should be ireey p
pressed to the coil turns by hand. If some
surfaces are not pressed to the:coil turn

it with the help of a round’ file or:rep
from the set oi spares and fitted to: thi

Both the old arresters and new:ones:Sho
their edges be at least 2 mm or 5 mm, Tes

seal flange bults; if the value is under 2 mj
cer on the arrester, which spacers"i “are' vails
spares.

Importani! If no one arrester groove surf.
3rd- and 4th-stage cooler coil turns, the: goil
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of the Ist-stage cooler; clear the inter-

»-the order reverse to the dismantle

ith ‘a thick layer of compressor o'l
e compressor fill with oil all the cavi-
A “Current 'Repairs After

750 Hours of Operation
lmt}ar to those included in
urs. of operat:on

f Operation

‘th .,og-bool\ exa-
ble for: fu ther,serv:ce or

_ Replace “every
“Basic Clearance’

Replace the seliact
and 3rd-stage pisio
piston.
While aasemblmg the:co
(2) into the air . spate
(0.5 kg), of the 2nd" stage..
by into the oil pump chaml
(¢) into the crankcase pan

sticky: R
(<1 mio the water pump beari
(e} into the crankshaft bearing
rr

shalt being turned over by hand)
or repairing the comprés
ce. carrv out runming-in and
surfaces get worked-in and.to
rs ior their coniormity with those speeifi
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The compressor should be tested for at
cluding;
30 minutes for running-in at no counter-pressure in the 4th
stage: .
\ I hour for running at a pressure of 50 kg/sq.cm in the 41k
stage;

T hour for ru'mmo at a pressure of 100 kg/sq. cm in the 4th
stage:

1 hour for running at a pressure of 200 kg/sq.cm in the 4th
stage:

30 minutes for running at a pressure or 300 kgrsq.cm in the
4th stage;

30 minutes for runnmg at a pressure of 400 kgisq.cm in the
4th stage. :

Check an output capaczty of the compres:or and an ability for
work of the 4th-stage safety valve.:

Note down the test data in the log book

If the test resulis: are:found satxsfactorv the compressor may
be commissioned for further service,” - . ;

least 5 hours. in-

2. INSTRUCTIONS-F
" DURING. _ONG-TE, M !DLENESS

GENERAL ATTENDANCE

[. Every day m:pect the - comp esSSOr:-
oulside and wipe it, keep the room whe e
stalied clean. :

2. Every day turn over:the: cranksha
w n‘x ‘the blow-oli valves of all the stagés bein

Once a week start the:compressor. i
and iriction parts as well. as:to-blow
ihereby avoiding corrosion. Start :
uwmn,ume with the directions: presented in
ln\tm;nons for Servicing: the’ Moto

a delivery are\‘;ure of 50 kg/sq:cm.
3. 1i the compressor is c.uppesed to
two months, pre\er\e it by siushm

covnanund m comphance Wit
ior Servicing the “otor—Dn

4. Al the atlendance procedure;
iciess of the compressor are to' b

SFCRFT
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‘the compressor, place remocved parts and
omplete sets using special cases or racks: take care
were not: knocked against each other in order to
tches and the like, especially when handling some
aces such -as the crankshaft. piston-.
-- te. - )
ompressor is. dismantled, wash all the pajis
nd wipe them dry with clean rags. It is advis
or parts: (except the parts made ol aluminium
fi-carbon deposits in a 20% sodium hydroxide solution
ip-to 70 or 80° C, which procedure should be iollowed by
he parls ireated first in cold and then in hat water.
" General Dismantling
antling inspect carefully every packed joint; tuke
king gaskets and examine them to make sure that they
“replace faulty gaskets with new ones.
ssémbling. put the gaskets onlo their proper places
he same number they were in beiore.
advisable to. anneal copper gaskets prior to placing them
rain water and oil off the compressor; to this end do as
open the gauge cocks on the 3rd- and 4th-stage cyiinders
and on the 2nd-, 3rd- and 4th-stage cooler; :
<:::(b). open the drain cocks on the Ist- and 2nd-stage cylinders
of either row; gl Rl P
- +{¢) 'unscrew the water pump, protector; = ..
“{d} uriscrew the drain plug out-of.the pan;.
Jrni(e) - unscrew the drain plug out of the oil cooler housing;
IR unserew the drain plug out of. the coarse oil filter. .
. _-. - After water and oil are drained ofl, screw the plugs ‘and pro- -
fector back.- . - FE T e T e S R
720 Fake-ofi:the air pipes: @ ol o e L
3. Take off the lst- and 4th-stage water-and-oil ‘separators
Take off the water pipes. - ..0% by :
Take off the oil pipes and oil catcher:.. = [
6. Take off the-silencer together with'its T-joint.
-Take off the 1st:, 2nd- and 4th-stage cooles
upporting brackets. . . 00T :
. Take oif the air receivers.. s
‘Unscrew the-plugs:available above:
“valves, take the stop springs out of the 3rd-stag
-unscrew:the valves. . .- SR e
48 '
SECRET
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10 Unscrew the plugs available above the Ist-stage valves,

e out the stop springs and unscrew the valves.

12. Unscrew the plugs available above the 2nd- stage suction

delivery vahes, take ‘out ‘the stop springs and unscrew the
ves.:

13;:-Take oif. the 3rd and 4th-stage cylinder covers.

Take off the 3rd- and 4th-stage cvlinders.
ke-off the crankshait hatcl covers.
ove the cotters and unscrew the nuts oi the piston rod
he;lower-h'alves_ of the piston rod bearings.
fully take out the pistons of the ist. 2nd and 3rd sia-
the Ist, 2nd and 4th stages together with the conncct-
nd' top halves of the rod bea.mgs When doing so, take
{0, prevent the crankshaft from being knocked and
uri’aces' T the cylmders and their liners from gett-
i pump..
22 Take off the oil-cooler.
28t Take off the transmission cover.

'24. TaKe out -the bo!ts fastemng the crankcase to the bed

-25. Displacing the crankcase disconnect the compressor hali-
coupling and the electric motor half-coupling.

Lifting the crankcase remove the pan. '

26. Unscrew the bolt.fastening the compressor half-coupling
and take the hali-coupling off the crankshaft thh ‘the help of a
special tool device; take out the cotter. -

Unscrew the nuts, take the washers off the studs fastening
the bearing seat and take the whole of the crankshaft out of the
crankcéase with the help of jack bolts avaxlable m the ktt of spe-
cial tools. . : .

Dlsmanﬂmg of. Prmcipal Umts
Dismantling of Piston: Assemb!ies S

27. Take off the piston rmga of the: Ist 2nd and 3rd stages

28. Unlock and unscrew 'the nuts of the: studs- fastenm i
pivots and take oif the pivot’ iogether ‘with the piston reds.:

29. Fake out the plﬁton pms thereby. !smnnectlng" he:pi:
rods-from the pivots.

74 3aka3 2766
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n dismanue the top ball joint

: —Idtsmantle the. lower ball
3 th the baIl _;omts of the 3rd-

ision'. assunbhes of .the Ist, 2nd and 3rd

2. to 'see-that there are reference marks

] he ‘pivot surfaces and on the lower
er:row. The marks serve as matching

onents. 1f no marks are available, put

mB"accordmg to . the directions pre-
T .

evcr mterchanvc any componcnts
ong stroke and poor hghi-
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nscrew :the nuts fastening the cooler housing cover (the
be _sheet) and. take the 2nd-stage tube bunch and 3rd-
> ol t of the houcmor with the help of jack
: in‘the kit ‘of ‘special tools.

¢ taking out the 2nd-, 3rd- and 4th-stage sections, make
ionsget out’ of- the housing flange b\ means of gentle
cking ntg the nion butt ends with a tead hammer to prevent
;age co:ls from extensaon, 1 e. from an increase

nscrew the’ nuts and take the packmg rings off the 3rd-
and 4th. tage coil unions’ at:the end of the cocler tube sheet.
Knock the tinions out of thei seats in the tube sheet with the help
: iead hammer‘,.

f. '-Wafer ; Pump_

ew the nut iake the pinion ofi
lie sp line. .
ke . off -the washers and cover of the

w

nscrew “the: specxa} screw and
of a special puller.

‘take ‘off‘the washers and unjom the
pump housmg from: that; of the bearings.

-~ 487 Take out-the | pump axl" (towards.
end)

" 19. Take out the ball bearings

‘ aG Take the packmg rmgs out of the \vater pump housmg» .

p:mon and remove the sph' L
52. Unscreéw: the screws’} asten ng the
:“axles ‘together wit
53. Unscrew: the check nut of the by-pas
54. Unscrew and: take. out f.her ad;u;t e
the. gland R
55. Unscrew the g
56. Take out th

- 60. Unscrew
4‘
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" Dismantling of Crankshaft

8 —bolts remove Llhe butt cover together with
and take off the bush and the rubber ring which

off .the bearing seat together with the bearing with
pecial -puller (see Album of Drawings, Sheet =+).
e bearing out of its seat. 4o
if the rings from the crankshaft tail.

d-‘the Jock: washer unscrew the nut, take oii the

ake‘cff ‘the. thrust washer
ake out the'bearing with the heip of a special pulier (sve
Album of Drawmgs Sheet-&ﬂ-)

I\ote I‘dke {he hcarmgs off ﬂk, cranksha*‘t when it is necessary oniy.

Assemblmg the Compressor

When assemblmg the whole of the compressor or some of its
units, use only the parts and elements which are sound. Never use
any worn-out or faulty parts.

To determine usablhty ~of worn-out parts apply to Table 4.

“Basic Clearances™ ‘

Just prior to assemblmg, cover all the iriction surfaces with a
thick coat of compressor oil. -

In the process ol assembling keep the working place and tools
as well as parts removed clean to prevent dirt from getting into
the compressor interior.

Assemblmg the Units

Assemble separate units in the order reverse to that descnbed
in section “Dismantling of Prmcxpal Units”.

Genera[ Assemblmg

domg so, make use of six bolt ¢ C
kit of special tools by screwmg’ them .ri
the crankcase, which: holes"ar ntende
“the bearmg seat Aiter the cranksh

s means of:the stu

easy rotat:on Lnder the eI
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crankshait is {o make a few swings with respect to its axis from an initisl
Cposition with the counterweights and the piston rod stem being horizontsl
To obtain an casy rotation it is allowable to shiit the outer
race towards the drive pinion of. the pumps by
pinior, end, knocks being delivered from the inside.

3. Alter the iransmission. cover is fixed, check the crankshait for any casy
rotation again. .

rolier bearinz
knocking on the race at the

>

2. Put the transmission cover onto its place and fasien it.

3. Install the oil cooler together with the oil filler onto the
crankcase pan and fasten it.

4. Fix the pan {o the crankcase.

5. Insert the spline into its slot in the crankshaft; mount the
drive hali-coupling on the crankshaft and fasten it.

6. Install the~ crankcase on the bed plate and couple the
crankshait with the electric motor shaft by joining the hali-coupl-
ing of the compressor with that of the eiectric motor. Fix the
binding bolts and fasten the crankcase to the bed plate.

7. Install the oil pump and fasten.it.

8. Install the water pump and fasten it.

9. Install the Ist- and 2nd-stage cylinders of both the rows
and fasten them. To seal the jOlﬂt between the cvlinders and the
crankcase put a packing gasket made of drafting paper under
each cylinder.

Fix the pipes 4 and 5 (see Album of Drawings, Sheet 33).

10. Fix the Ist-, 2nd- and 3rd-stage pistons and Ist-, 2nd- .and
4ihi-stage ones together with the connecting rods into the 1st- and
2nd-stage C\lmders of either row so as the top halves of the rod
bearings lie “with their liners on the crankpin.

Notes.

Prmr to fixing the plstons, <heck-to see that:

(d) the marks on the pivots.do imatch wnth those on the lower butis of
the 2nd-stage pistons; :

{b) the adjusting strips between the rod stems and the top halves of the
rod hearings are placed. in conf ormity with the .serial :numbers marked thereon
Strip No. 3 — for the ‘lst-, 2nd- and 3rd-row piston assembly;

Strip No. 4 — for the ‘Ist-,:2nd- and 4th-row piston assembly

(c) Match the marks-on the 3rd- aud 4th~stage plsions w:th those on the
3rd- and 4th-siage piston rods: -

2. When puiting the -pistons tcgether w:ih stheir rods :ntu the cyhnders,
see ‘that the curvatures (R—2) avadable onthe irod: backings ‘do: face .the

crankshaft webs.

3.. When  putting the plstons togethe b
2nd-stage cylinders, fix the 1st-stage pisfonrin,
(3K10.11.00.21) by inserting 1
cylinder. Fix the 2nd-stage
!hrou«‘rh the 2nd»stage va{

i1, Mount the 16
crankpin and fasten
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s of the piston rod bolts.
ankshalt rotates easily by hand.
1e ‘nuts of the piston rod bolts with a special wrench the

‘_shed. with, do so by one hand only withoui any additional
{ghten tbe_: piston rod bolts.

-IN or.Irtem i7 below)
‘Put the covers of the 3rd- and 4th-stage cylinders onto
nd: fasten them.

he adequate \.alues of ‘the dead space are spocmed in the log
easiire the:dead space as follows.

lead - ire 1.5 mm in diameler into the cylinder interior thro:t
of-the self-acting valves, the pistons being shilted by one h i
tie ‘crankshafi with rexpect to the dead space to be measured.
kshaft by onP revolution. {ake out the wire and measure

i tmg : ahove the Ist-, 2nd and 3rd- stawc delx\u—\
C the 2nd- and 3rd-stage suclion ones. screw in
sgs: 'When screwing in the valves and plugs, use graphite
~rnixed - with white spmt

-lnstail the air: recewers onto the Ist- and 2nd-stage cylin-

umans on'the 2nd- and 3rd- stage cvimder covers, respechvel\
stalt-the 2nd-, -3rd-- and 4th~stade cooler and the Ist-
: nd fasten them

Fn Athe coolmg svstem pip o :
Install: the 1st- and. 4th-s‘£aae water-and—ml separators.

SECRET
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2. ‘When lilting the compressor together with the electric
tor, take care that a rope skirting the bottom part ol the bed
te-did not damage the compressor piping.

.. The lifting hook should be right above the centre of gravity
the compressor set, which centre is shown.in the dimensional
irig. (see Album of Drawings. Sheets 38, 39 and—i9).

‘A ‘compressor foundation should have an even and hori-
rface. =
range the compressor set in the room so as to securc a
s to all its units and joints, as well as easy dismantling

all’ the pressure gauge panel outside the compressor but
to Secure a corivenient watch over the pressure gauge read-
the process of operating the compressor, and to secure a
ss o the valves mounted on the panel.

ce that the sea water intake opening of the cooling system
s ‘submerged in water and protected against

ter pump of the compressor is situated above the
ntake pipe should be fitted with a non-return valve
he waterline (the intake pipe is not delivered by

mp “intake pipe should have no local liits
tribute to formation of air locks, nor sharp bends,

¢ resistance for water flow. T :
‘non-return valve and the water pump there should
ntake branches. s 3

cases (a faxlure of the j\x-agéi",, pump)
ion for cooling the compressor from

SECRET

ump. intake pipe should be fitted wifh' -a fil‘;ering
ould be made for ‘a convenient inspection -
hich:procedures are necessary:just before
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LSTRUCT!ONS ‘ON ANTICORROSION TREATMENT
AND REMOVAL OF SLUSHING COMPOUND ]

s : 'ANTI-CORROSION TREATMENT

General

_drwen compressor is slushed to protect its parts
orrosion while being transported, stored or during long-
standstill upto 1 year.

C out all slushing procedures in a room where the am-
iperature is not less than +8°C. Keep the room per-
’ revent any dirt and/or dust from getting into and

ciric- motor should be treated in compliance with the
raﬂyaccepted for slu:.hmg of electric equipment.

‘ sed for Anticorrosion Treatment

ticorrosion treatment the fo’l]dwing lubricants:
17 (BTY HIT 113-62) or K-19 (BTY HII

shi C omp Ished by operatmg e
slushmg or: K~19 in:
proceed as

SECRET

50X1-HUM

Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6



Sanitized Copy Approved for Release 2011/04/08 : CIA-RDP82-00038R002000210002-6

SECRET
50X1-HUM

< When liiting the compressor together with the electric
or, take care that a rope skirting the bottom part of the bed
plate did not damage the compressor piping.

. ‘The lifting hook should be right above the centre of gravity
:_ihc_a compressor set, which centre is shown.in the dimensicnal
awing (see Album of Drawings. Sheets 38. 39 anpd—i9).

A compressor foundation should have an even and hori-

ange thg compressor set in the room so as o secure a
ss- to all its units and joints, as well as easy dismantling

tall the pressure gauge panel outside the compressor but

s.to secure a convenient watch over the pressure gauge read-

the process of operating the compressor, and to secure a

ess. to the valves mounted on the panel.

ee that'the sea water intake opening of the cooling sysiem
always submerged in water and protected against

a-fetlp’ump of the compressor is situated above the
intake pipe should be fitted with a non-return valve
he waterline (the intake pipe is not delivered by

ater. pump intake pipe should have no local [ifts
mtribute to formation of air locks, nor sharp bends,
ncrease tesistance for water flow. : :

ni‘the non-return valve and the water pump there should
intake branches. P 7
pump intake pipe should be fitted with a filtering
ision;should be made for a convenient:inspection
which:procedures are-necessary:just before -

mergency. cases (a failure of the water pump)
de.a provision for cooling the compressor from
supply source, water pressure and water con-

o 1.5:kg/sq. cm-and. 80 to 100 litres per minute,” =
se-water should: proceed directly-to: the .
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TIONS ON ANTICORROSION TREATMENT
EMOVAL OF SLUSHING COMPOUND |

{AN}r‘l-*CORROSIQN TREATMENT

General

otor-driven compressor is slushed to protect its parts
rosion while being transported, stored or during long-
I upto'l year.

~out all slushing procedures in a room where the am-
mperature is not less than +8°C. Keep the room per-
event any dirt and/or dust from getting into and
he compressor under treatment.

vhe ic. motor should be treated in compliance with the
S..g I accepted for siushmg of electric equipment.

3-mm hxck to stop the silencer at exhaust; -
g;araf ned vaper (TOCT 9.369—-60) or parchement (I‘OCT

ccomphshed by operah‘
T K—JQ in:pl

Ppurpose proceed:
theusual oil, employe
an; the oil. f:ﬂer and. oxl coo‘e‘
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‘ In this case the pressure shown by the oil pressure gauge
-arranged on the compressor gearbox cover should be within the
limits of 1.0 10 1.3 kg/sq. cm.

A(_)te: The manufacturer can perform anticorrosion treatment during =
- check lest (after detection of defects): in so doing, the compressor should b
operated in the course of the last [0 to I5 minutes with the pressure
1wv =0 kgfsq.cm: lubrication of the compressor is to be effected during the
whole period of check tests with the slushing oil at pressure P=10 to
1.3 kg/sq. cm, )

6. Stop the motor-driven compressor, in accordance with the
Instructions for Servicing the motor-driven compressor in opera-
tion, accomplishing carefull scavenging oi cylinders before stopp-
ing during not less than 5 minutes. . .

7. Cut the electric motor. off the supply mains; disconnect: the
- _air pipe, which.runs irom_the 4th-stage water-and-oil. separator

to the air bottles, the pressure  gauge pipes, ‘the blow-off pipes

coming from:the: }st-stage and the 4th-stage:waler-and-oil separa- -
lors pipe connections, and the inlet and outle es of the water -
- .. 8.:Drain the:¢
help of comp ¢
through the drai of -the 'Ist-stage..co
cocks of the cylinders._and. coolérs being
puinp drain’ plug being unscrewed as’

‘blown off until water {low from the drain
with the cocks being opened). .. = .. "

9. Drain the slushing. oil off the cranke
fiiter. Replace drainphig L

10. Bring the dififeren
row into its loweér positior
from each 2nd--and 3rd-stages
stage. R
11. With the help of ‘a-funnel-at
holes for valves the following:spac

a) the 1st-stage cylinder space:

by the 3rd-stage cylinder:s;

Replace the removed
stop springs and valve:se
tative of the Technical Insp

12. Bring the differential ~pi
stage row to its upper<position.
through the opening fo
with 100 cu.cm :of slushin
vaive. its stop spring and val
representative of the Technica
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T
3.:Bring the differential piston of the Ist-. Znd- and {0
row. tg its lower position -and remove one suction valve
irom-back cylinder of the 2nd- and 4th-stages {upper ones)
one delivery valve of the Ist-stage.
: By means of a funnel of grease gun through holes for val-
:the following spaces with slushing lubricant:
“Ahe Ist-stage eylinder space (150 cu. em);
the4th-stage cylinder space (15 cu. cm).
.. "Replace the removed Ist- and 4th-stage valves. their siog
springs and valve seat plugs in the presence of the represeniatiy:
of the Technical Inspection Department.

5. Se e.differential piston of the Ist-, 2nd- and 4!{h-stage
pper position. By means of a grease gun through
alve fill the 2nd-stage cylinder space with 100 cu. cm

1g-lubricant.
e the 2nd-stagevalve, its stop spring and valve seal
the. presence of ‘the represeniafive of the Technical In-
Department. - - 000
6. Turn:over by hand the motor-driven compressor crankshaft
evolutions. - '
a stopper, specified in the motor-driven compressor
lension drawing, on the pipe union of the compressor
o:-connect it to the pressure gauge pipes and to pipe
f the-Ist-rand 4th-stage water-and-oil separator.
Hwooden  stoppers two water outlet and one inlet
of thie compressar, as well as air outlet holes of the 4th-
ter-and-oil separator. , . : '
ncer ‘gauze:should be closed with a stopper dia.
; = ‘When''the" mofor-driven compressors are exported 1o the countries.
—of ‘tropical: climate. ‘the. rubber .plug and rubberized flexible hoses should be -
“.copled exteriorly with nirite. paste. The wooden stoppers are to be impregnated
with an-antiseptic“(salicvlamide or chlordane) ‘according to” the technical spe-.
- cifications. TY¥-"No. 50-1-59.' KCM and HH, supplementis' 1 and-4. - S
. 18. Extérnal slushing consists in coating the compressor: com
~ponent surfaces with athin layer of slushing lubricant.: The Tol
lowing unpainted components.should be coate lingsol:ih
compressor- and electric motor shafts and ‘intern 1
safety valves, " oo
- The sajety valves.are slushed by immersing: ther
ant and letting. them imm for-a- minute,
SECPET 50X1-HUM
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- of -cofrosion spots, they should be removed with the help o
000 soaked in oil. Dressed points mus{ be washed with Diesel

surfaces

sedidry,

jorbidden’in the course of slushing {o touch the slushes
e slushing .grease coat of these suriaces;

bberized: Tlexible hoses are not 1o be coated with slushing grease

n pai’ﬁié:d;'surface is damaged, it should be repainted.

Slushing of Spéfe Parts, Appliances and Special Tools

21 fAHfsp\ar}ek péfts;fapﬁ]ianées and special tools, except those
of ‘non:-.f_erro‘gs metals ‘andr stainless steel, are to be slushed

- the e d -inner surfaces with Diesel fuel, blow
h compressed. air-and wipe dry;. :

- the ‘component surfaces with ‘slushing compound Dby
he slushing lubricant. Then wrap them in
¢ parchment and put them into appropriate
“r spares.and tools.’ ' . :

coat thie rubber parts with slushing compound.

OF SLUSHING COMPOUND ,
should be carried out prior

“compressor. on ‘board. 1

efore ‘complet

Remioval of slushing compoun:
starting of the motor-drive
>rbidden to. start the ‘compressor.
ef forth below.” = ..

hée -motor-

driven compressor pro¢

: SR 1

" b) take the rubber-stoppe
-and the stoppers; oif the pipe conne
and blow-oii pipe are to be ¢
© ¢) install pipes connecting th
gauge board and with the. bl i
~_.d) open the blow-off:

SECRET
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‘atmosphere or drainage space. iy

~25. Arrange air. pipe between the 4th-stage water-and-oil
separator and the air bottle section. '

.. Alter all the above procedures aré performed, the motor-driven

compressor is ready for normal operation.

_cohdi"ﬁqns,for" niot less than 30;r:ningtes letting the air into the

Storage at Customer’s

- 26, The motor-driven compressor, auxiliary mechanisms, spare
parts, special devices and tools must be stored in dry rooms iree
~of gases and vapours causing corrosion.

~ . The temperature in the rooms should be not below +3°C. The
motor-driven compressors are allowed to be stored indoors in ex-
ceptional cases only in mild season, for no longer than a month;
being kept in the Manufacturer’s packing boxes.

27. In case of damage to the packing case in transit, the
customer -'should thoroughly inspect the state of the external
slushing of the compressor-and if any fault is found the slushing
should be renewed in coniormity with the present Instructions.

- 28. Every six: months the motor-driven compressor should be
inspected. for proper siushing (absence of corrosion). For this
purpose except the external inspection it is necessary to remove
the crankcase inspection hole covers and carefully examine (wit-
hout dismanutling) the accessible points of the connecting rod
crankshait and the 2nd-stage cylinder liners. If no fresh corrosion
traces are’ found on the slushed surface of the components. the
inspection hole covers should be replaced and carefully scaled.

. Note: In the course of inspection it is forhidden to touch the siushing
coat or somewhat injure it on the anticorrosion treated surfaces. - .

I any iresh corrosion is found on the components inside the
crankcase the motor-driven compressor should be completely dis-
mantled and examined for defects and assembled. Than it should
be reslushed according to the present Instructions... -~ . .

 cuaranTEE

29. The Manufacturef guarantees the safety -of the chpreS~ .

sor, auxiliary mechanisms, spare parts and itools slushi
pound coating provided the requirements. of "the ‘present-

tions are properly followed. -
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Hodifications and Errata

e

Line or Fault Read
table
3 table 1| 2K10-1 K TO0=-1H
table 1 M139,5/25 o139, 5/25M
4 table 2 IK10=1 FK10-1M
table 2 1230 1360
13 9 l1line e e ca8bove cee above
from top (see para 9]
3 line ceethen in-| ...then into
15 from top | to the out-=| the sight
let pipe. 3Zlass 183 and
outiet pipe.The'
slass serves
for visual con=-
trol of cooling 7 
water flow..
16 |18line ess3nd CO=~ lece ccféég
from bot— vers 148 and 15$ 
o _ CoIT
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Modifications an. s

“fine or N P
table Pault , Sad
16| & line
L& : 155
from boty- i i
tom : %
i 5
4 line The adeguise i Toe tichtness
161 from bot-=tihtncoss... 3% whe "fleatin ™
fom eee dACHKEE tuibe sheet i3 ac—
é . Space. icomplished by a
: rinT 146,
- Dizhtness of
. . ated
171 1 line packing.es annihilat
from top ese.covoer 143,
471 7 Line 1y 145 and 155.
from top
9 line | of cover 1443 of covers 143
17 ? .
if from top and 155,
|
¢ 10 line ;
2 i ahpe o) i =3,
1§ from bot- sheets 24 | sheets 24
' tom and 15 ? and 35
-
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Modifications and srrata
 Pazs| Line or
; table Fault Read
% 31 | £3 line wnen thie olil | vhen the oil
- fram top | pressurc has | pressure has
i Ti5CNess fallen...
a4 |12 line See Note to See Note to
from top; Item 1O,p.&8441tem 12.
46 | 2 1ine 0o e Off seli- ;..off sediments
from tow ments and dir?.and dirt.Sec-
: Agssenble Glio 'tions of 1 and
é ZOUDIeSH0 e . o < stage coolers,
3 and 4 stasge
coiled coolers
% should be test-
i ed for stren;th
! and tightness
| g to the pressure,
; § lindicated in the
| % Los-book in the
‘table "Hydraulic
% %and Air pressure
§ test." Assemble
! | the compressor..
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